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Abstract 
Background and purpose: The purpose of this study was to assess the Within-day and 
Between-days reliability of abdominal muscles size measurement in patients with chronic non-specific 
low back pain (LBP) using ultrasound (US).
Materials and methods: In this study, 15 patients with chronic non-specific LBP (20-50 years 
old) were recruited. The reliability of the abdominal muscle size (External and Internal oblique, and 
Transversus abdominis) was assessed in a relaxed and contraction state by a real time US. Two images
were taken on the same day with an hour interval to assess the within day reliability and the third image 
was taken a week later to determine the between- days reliability.
Results: Within-day and between-days reliability of abdominal muscles thickness measurements 
using US in patients with nonspecific chronic LBP in both rest and contraction state found to be high,
ICC = 0.90 for within and ICC=0.85 for between-days of Transversus abdominis muscle in rest state and
ICC= 0.82 and 0.86 in contraction state, respectively. For Internal oblique muscle, ICC=0.90 (82%) and
ICC=0.88 (88%) were found for within-day and between-days in rest and contraction state, respectively.
Within-day and between-days reliability at rest of ICC=0.86 (79%) and in contraction state of ICC=0.79
(75%) were demonstrated for External Oblique muscle. 
Conclusion: Results of the present study suggest US as a reliable method to evaluate the 
thickness of the abdominal muscles which could be used as a reliable tool in the assessment of patients 
and also in evaluating the effect of different therapeutic interventions.
Keywords: Ultasonography, nonspecific low back pain, abdominal muscles, reliability 
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ان ـــــﺎزﻧـــﻣـﻲﻜـــﭘــــــــ رﺪـــﺰﺷــــﻮمـــﻠ ﻋﺎهﮕـــﺸــاﻧدـﻪﻠـــﺠـﻣ
(3931 )372-562ﺎلﺳﻔﻨﺪﺳا221ﺎرهﻤﺷﺎرمﻬﭼوﺑﻴﺴﺖورهد
 
اﻧﺪازه  ﮔﻴﺮي  ﺿﺨﺎﻣﺖ  ﻋﻀﻼت  ﺷﻜﻤﻲ  ﺑﺎ  اﺳﺘﻔﺎده  از  ﺳﻮﻧﻮﮔﺮا 
ﻓﻲ:
ﻣﻄﺎﻟﻌﻪ  ﺗﻜﺮارﭘﺬﻳﺮي  در  ﺑﻴﻤﺎران  ﻣﺒﺘﻼ  ﺑﻪ  ﻛﻤﺮدرد  ﻣﺰﻣﻦ  ﻏﻴﺮاﺧﺘﺼﺎﺻﻲ
  
1و 2
  
ﺟﻮاد ﺧﺎدﻣﻲ        
ﻣﺤﻤﺪ ﻋﻠﻲ ﻣﺤﺴﻨﻲ3و 4        
اﻳﺮج ﻋﺒﺪاﻟﻬﻲ 5        
اﻣﻴﺮ ﻣﺴﻌﻮد ﻋﺮب 6        
ﺣﺠﺖ اﷲ دروﻳﺸﻲ 7        
ﺳﻴﺪ ﺻﻤﺪ آﻗﺎﻣﻴﺮي 8  
ﭼﻜﻴﺪه  
ﺳﺎﺑﻘﻪ و ﻫﺪف : ﻫﺪف ازﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ارزﻳﺎﺑﻲ ﺗﻜﺮارﭘﺬﻳﺮي درون روز)yad-nihtiw( و ﺑﻴﻦ روز) yad-neewteb( ﺿﺨﺎﻣﺖ  
ﻋﻀﻼت  ﺷﻜﻤﻲ  در  ﺑﻴﻤﺎران  ﻛﻤﺮدرد  ﻣﺰﻣﻦ  ﻏﻴﺮاﺧﺘﺼﺎﺻﻲ  در  دو  وﺿﻌﻴﺖ  اﺳﺘﺮاﺣﺖ  و  اﻧﻘﺒﺎض  ﺑﺎ  اﺳﺘﻔﺎده  از  ﺳﻮﻧﻮﮔﺮاﻓﻲ  ﻣﻲ ﺑﺎﺷﺪ .  
ﻣﻮاد و  روشﻫﺎ : درﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑﻲ ﺣﺎﺿﺮ، 51 ﺑﻴﻤﺎر داوﻃﻠﺐ ﻣﺒﺘﻼ ﺑﻪ ﻛﻤﺮدرد ﻣﺰﻣﻦ ﻏﻴﺮاﺧﺘﺼﺎﺻﻲ )05- 02 ﺳﺎل ( ﺷﺮﻛﺖ 
ﻧﻤﻮدﻧﺪ . ﺗﻜﺮارﭘﺬﻳﺮي اﻧﺪازه ﮔﻴﺮي ﺿﺨﺎﻣﺖ ﻋﻀﻼت ﺷﻜﻤﻲ )ﻋﺮﺿﻲ ﺷﻜﻤﻲ- ﻣﺎﻳﻞ داﺧﻠﻲ- ﻣﺎﻳﻞ ﺧﺎرﺟﻲ ( در ﻫﻨﮕﺎم اﺳﺘﺮاﺣﺖ 
و در ﻫﻨﮕﺎم اﻧﻘﺒﺎض ﺗﻮﺳﻂ ﺳﻮﻧﻮﮔﺮاﻓﻲ ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار  
ﮔﺮﻓﺖ. دو اﻧﺪازه ﮔﻴﺮي در ﻳﻚ روز ﺑﻪ ﻓﺎﺻﻠﻪ 
 1 ﺳﺎﻋﺖ ﺑﺮاي ﺑﺮرﺳﻲ 
ﺗﻜﺮارﭘﺬﻳﺮي درون روز و ﻧﻮﺑﺖ آﺧﺮ ﺑﺎ ﻓﺎﺻﻠﻪ ﻳﻚ ﻫﻔﺘﻪ ﺑﺮاي ارزﻳﺎﺑﻲ ﺗﻜﺮارﭘﺬﻳﺮي ﺑﻴﻦ روزﻫﺎ ﺻﻮرت ﮔﺮﻓﺖ . 
 ﻳﺎﻓﺘﻪﻫﺎ : اﻧﺪازه ﮔﻴﺮي  ﺿﺨﺎﻣﺖ  ﻋﻀﻼت  ﻋﺮﺿﻲ  ﺷﻜﻤﻲ- ﻣﺎﻳﻞ  داﺧﻠﻲ  و  ﻣﺎﻳﻞ  ﺧﺎرﺟﻲ  ﺗﻮﺳﻂ  ﺳﻮﻧﻮﮔﺮاﻓﻲ  در  ﺑﻴﻤﺎران  ﻛﻤﺮدرد  
ﻣﺰﻣﻦ ﻏﻴﺮاﺧﺘﺼﺎﺻﻲ ﺑﺮاي  ﻋﻀﻼت  ﻋﺮﺿﻲ  ﺷﻜﻤﻲ  در  ﺣﺎﻟﺖ  اﺳﺘﺮاﺣﺖ، ﺗﻜﺮارﭘﺬﻳﺮي ﺑﺎﻻ )09/0 =CCI ( درون روز و  ﻫﻢﭼﻨﻴﻦ در  
ﺑﻴﻦ  روز )58/0= CCI( و  ﺑﺮاي  ﻫﻤﻴﻦ  ﻋﻀﻠﻪ  در  وﺿﻌﻴﺖ  اﻧﻘﺒﺎض )28/0 =CCI( درون  روز  و  ﻫﻢ  ﭼﻨﻴﻦ  در  ﺑﻴﻦ  روز  )68/0 =CCI( را  
ﻧﺸﺎن داد . ﻫﻢﭼﻨﻴﻦ ﺗﻜﺮارﭘﺬﻳﺮي ﺑﺮاي ﻋﻀﻼت ﻣﺎﻳﻞ داﺧﻠـﻲ
 28 درﺻـﺪ و 09/0 =CCI و ﻫـﻢ ﭼﻨـﻴﻦ 88 درﺻـﺪ و   88/0 =CCI ﺑـﻪ 
ﺗﺮﺗﻴﺐ ﺑﺮاي درون و ﺑﻴﻦ روز در ﺣﺎل  اﺳﺘﺮاﺣﺖ  و  اﻧﻘﺒﺎض ﺑـﻪ  دﺳـﺖ  آﻣـﺪه  اﺳـﺖ . ﺗﻜﺮارﭘ ـ ﺬﻳﺮي  درون  و ﺑـﻴﻦ  روز ﺑـﺎ 97 درﺻـﺪ و   
68/0 =CCI در  ﺣﺎل  اﺳﺘﺮاﺣﺖ  و 57 درﺻﺪ  و 97/0= CCI در  ﺣﺎل  اﻧﻘﺒﺎض  ﺑﺮاي  ﻋﻀﻠﻪ  ﻣﺎﻳﻞ  ﺧﺎرﺟﻲ  ﺷﻜﻤﻲ  ﺑﻪ  دﺳﺖ  آﻣﺪه  اﺳﺖ .  
اﺳﺘﻨﺘﺎج : ﻧﺘﺎﻳﺞ ﻣﻄﺎﻟﻌﻪ ﺑﻴﺎن ﮔﺮ آن اﺳﺖ ﻛﻪ ﺳﻮﻧﻮﮔﺮاﻓﻲ از ﺗﻜﺮارﭘﺬﻳﺮي ﺑﺎﻻﻳﻲ ﺑﺮاي ارزﻳﺎﺑﻲ ﺿﺨﺎﻣﺖ ﻋﻀﻼت ﺷـﻜﻤﻲ 
ﺑﺮﺧﻮردار ﺑﻮده و  ﻣﻲﺗﻮاﻧﺪ ﺑﻪ ﻋﻨﻮان ﻳﻚ اﺑﺰار ﻗﺎﺑﻞ اﻋﺘﻤﺎد در ارزﻳﺎﺑﻲ ﺑﻴﻤﺎران و ﻫﻢ ﭼﻨـﻴﻦ در ﺑﺮرﺳـﻲ اﺛـﺮ ﻣـﺪاﺧﻼت ﻣﺨﺘﻠـﻒ 
درﻣﺎﻧﻲ ﺑﻪ ﻛﺎر ﮔﺮﻓﺘﻪ ﺷﻮد .  
  
واژه ﻫﺎي ﻛﻠﻴﺪي : اوﻟﺘﺮاﺳﻮﻧﻮﮔﺮاﻓﻲ، ﻛﻤﺮدرد ﻣﺰﻣﻦ ﻏﻴﺮاﺧﺘﺼﺎﺻﻲ، ﻋﻀﻼت ﺷﻜﻤﻲ، ﺗﻜﺮارﭘﺬﻳﺮي  
  
  
       
              
            
           
  
                                   
            
             
                  
            
           
           
             
          
                               
ﭘﮋوﻫﺸﻲ
ﻣﻘﺪﻣﻪ
اﻳـﺎﻻتدر .(3-1)ﮔﻴـﺮدﻣـﻲﺑـﺮدرراوﻏﻴﺮﺻﻨﻌﺘﻲﺻﻨﻌﺘﻲ- اﺳﻜﻠﺘﻲﺳﻴﺴﺘﻢﺷﺎﻳﻊﻫﺎيﻧﺎراﺣﺘﻲازﻳﻜﻲﻛﻤﺮدرد
ﺮدردـﻛﻤﺰﺷﻚ،ـﭘﺑﻪﻪـﻣﺮاﺟﻌﻋﻠﺖﺞـﭘﻨازﻲـﻳﻜﻣﺘﺤﺪهدرﺟﻮاﻣـﻊاﻓـﺮاداﻛﺜـﺮﻛـﻪاﺳـﺖﺷﻐﻞﺑﺎﻣﺮﺗﺒﻂﻋﻀﻼﻧﻲ
moc.oohay@iepdnaB_ineshoM:liam-Eﺨﺸﻲﺒﻧاﺗﻮوﻲﺘﺑﻬﺰﻳﺴﻋﻠﻮمﮕﺎهﺸداﻧﺎر،ﻴﻛﻮدﻛﺧﻴﺎﺑﺎنﻦ،اوﻳ :ﺗﻬﺮان-ﭘﻲﺪﻨﺑﻣﺤﺴﻨﻲﻣﺤﻤﺪﻋﻠﻲ :ﻣﺴﺌﻮلﻮﻟﻒﻣ
انﻳﺮا،ﺗﻬﺮان،ﺨﺸﻲﺒﻧاوﺗﻮﺰﻳﺴﺘﻲﻬﺑﻋﻠﻮمﮕﺎهﺸداﻧ،ﭘﻲﺮاﺰﻳﻮﺗﻓﻴﺼﺼﻲﺨﺗدﻛﺘﺮايداﻧﺸﺠﻮي.1
انﺮﻳا، ﻣﺮﺑ ،ﮔﺎنﮔﺮ،ﮔﻠﺴﺘﺎنﺰﺷﻜﻲﭘﻋﻠﻮمﮕﺎهﺸداﻧ،ﺑﻬﺪاﺷﺖداﻧﺸﻜﺪه،ﻋﻤﻮﻣﻲاﺷﺖﺪﺑﻬﺮوهﮔﻲ.2
ﻳﺮان،ﺗﻬﺮان،، اﺸﻲﺨﺒﻧاﻮﺗوﺰﻳﺴﺘﻲﻬﺑﻋﻠﻮمﮕﺎهﺸاﻧد،ﭘﻲﺰﻳﻮﺗﺮاﻓﻴﮔﺮوهﻃﻔﺎلاﺎبﺼﻋاﺨﺸﻲﺒﻧاﺗﻮﺎتﻴﻘﺤﻘﺗﻛﺰﻣﺮ،اﺳﺘﺎد .3
ﺎنﺘﺴﻛﺎﭘ،ﻫﻮرﻻ،ﻫﻮرﻻﮕﺎهﺸﻧاد،ﺰﺷﻜﻲﭘﻴﺮاﭘﻋﻠﻮمداﻧﺸﻜﺪه،ﭘﻲﺮاﻮﺗﺰﻳﻓﻴوهﮔﺮ،ﻣﺪﻋﻮاﺳﺘﺎد.4
ﻳﺮان، اانﺮﻬﺗ،ﺨﺸﻲﺒﻧاوﺗﻮﺘﻲﺰﻳﺴﻬﺑﻋﻠﻮمﮕﺎهﺸاﻧد،ﭘﻲﺰﻳﻮﺗﺮاﻓﻴﺮوهﮔ،ﻳﺎراﺳﺘﺎد .5
انﺮﻳا،ﺗﻬﺮان،ﺨﺸﻲﺒﻧاوﺗﻮﺘﻲﺴﻳﺰﻬﺑﻋﻠﻮمﺎهﮕﺸداﻧ،ﺮاﭘﻲﺰﻳﻮﺗﻓﻴﺮوهﮔ،ﻧﺸﻴﺎراد.6
انﺮﻳا،ﮔﺮﮔﺎن،ﺎنﮔﻠﺴﺘﺰﺷﻜﻲﭘﻋﻠﻮمﮕﺎهﺸﻧادﭘﺰﺷﻜﻲ،داﻧﺸﻜﺪه،ﻮژيﻟرادﻳﻮﺮوهﮔ،دﻳﺎرﺳﺘﺎا.7
انﻳﺮا،ﺗﻬﺮان،ﻳﺮاناﻫﻼلﻛﺎرﺑﺮديﻋﻠﻤﻲﺳﺴﻪﻮﻣ،دﻳﺎرﺳﺘﺎا.8
62/21/3931:ﻳﺐﺗﺼﻮﺗﺎرﻳﺦ11/9/3931: ﺎتﻼﺣاﺻﺟﻬﺖﺟﺎعرارﻳﺦﺎﺗ1/9/3931:درﻳﺎﻓﺖﺗﺎرﻳﺦ
 662 3931اﺳﻔﻨﺪ،221رهﺷﻤﺎ،رمﺎﻬﭼوﺴﺖﻴﺑرهدوانﺎزﻧﺪرﻣﺰﺷﻜﻲﭘﻋﻠﻮمﮕﺎهﺸداﻧﻣﺠﻠﻪ
     
          
  
                                                                                                             
 
        
         
        
               
        
            
         
        
       
        
          
            
    
         
       
       
      
            
       
          
      
        
           
       
         
            
            
         
         
        
           
          
          
         
        
         
         
           
       
         
        
        
    
  
     
       
          
         
       
          
            
             
         
         
        
        
        
         
             
       
         
       
          
   
       
            
           
          
ﭘﮋوﻫﺸﻲ
ﺮاداﻓــﺪدرﺻــ52ﻪﺑــﻚﻧﺰدﻳــﺪودﺣــﺪﻛﻪﺑﺎﺷــﻲﻣــ
ـﻜﻴﻞﺗﺸـراـﻮرـﻛﺸـﻦاﻳـدرـﻚﭘﺰﺷــﻪﺑــﺪهـﻛﻨﻨـﻪﻣﺮاﺟﻌـ
ﺎنـﻣﻴدرﺮدردـﻛﻤﻴﻮعـﺷﺮانـﻳاﻮرـدرﻛﺸ .(5،4)ﺪـﻨدﻫﻲـﻣ
26ﺗﺮﺗﻴـﺐﺑـﻪﺟﺮاﺣـﺎنﺑـﺎردار،زﻧـﺎنوﭘﺮﺳـﺘﺎرانﺟﺎﻣﻌﻪ
ـﺪهﺷـــﺰارشﮔـــﺪدرﺻــ8/48وـﺪدرﺻــ 48وـﺪدرﺻــ
درـﻲﻣﻬﻤـﻴﺎرﺑﺴـﺶﻧﻘﺷﻜﻤﻲوﺗﻨﻪﻋﻀﻼت .(7،6،2)اﺳﺖ
درﻪﻛـ(01-8)داردﺪهـﻋﻬﻪﺑـﺮاتﻓﻘـﺘﻮنﺳـﺎتـﺛﺒﺎدـاﻳﺠ
ـﺘﻼلاﺧدﭼـﺎرﻋﻀـﻼتاﻳـﻦﻛﻤـﺮدرد،ﺑـﻪﻣﺒﺘﻼﺑﻴﻤﺎران
وـﺪﻣﻔﻴـروشـﻮﻧﻮﮔﺮاﻓﻲـﺳ(.61-11)ـﻮﻧﺪـﺷـﻲـﻣـﺮدـﻋﻤﻠﻜ
ـﻮهﺤﻧﭼﻨﻴﻦﻫﻢوﻣﻮرﻓﻮﻟﻮژﻳﻚارزﻳﺎﺑﻲﺑﺮايﻏﻴﺮﺗﻬﺎﺟﻤﻲ
درآنازهدﺎﻔﺘﺳــاهزوﺮﻣــاﻪﻛــﺖﺳــاتﻼﻀــﻋﻞﻤــﻋ
رﺷـﺪﺑـﻪروـﺎتﻘﺗﺤﻘﻴدرـﻴﻦﻨﭼـﻢﻫوﺑﻴﻤﺎرانﺑﺨﺸﻲﺗﻮان
ﻲﺑﺎﻳـــزراﺮايﺑـــﻮﻧﻮﮔﺮاﻓﻲﺳـــ.(91-71)ﺖاﺳـــﻮدهﺑـــ
 اي-آر-امـﺎﺑـﻪﻣﻘﺎﻳﺴدرـﻜﻤﻲﺷـﻼتﻀﻋﻣﻮرﻓﻮﻟﻮزﻳﻚ
ﻧﺤﻮهﭼﻨﻴﻦﻫﻢو (12،gnigamI ecnanoseR citengaM )( 02)
)yhpargoymortcelE(GMEﺑﺎﻣﻘﺎﻳﺴﻪدرﻋﻀﻼتﺎﻟﻴﺖﻓﻌ
 .(22-42،9)ﺑﺎﺷﺪﻣﻲ اﻋﺘﺒﺎر داراي
درـﻴﻦﻨﭼـﻢﻫوﺗﺤﻘﻴﻘﺎتدرﺳﻮﻧﻮﮔﺮاﻓﻲﻛﻪﺟﺎآناز
ﺗﻜﺮارﭘﺬﻳﺮيارزﻳﺎﺑﻲدارد،ﻣﻬﻤﻲﻧﻘﺶﺑﻴﻤﺎرانﺗﻮاﻧﺒﺨﺸﻲ
وﺮدـﮔﻴﺮارـﻗﻲـﺳﺑﺮرﻮردـﻣﻚـﻛﻠﻴﻨﻴدرﺖـﺴﺑﺎﻳﻲـﻣآن
ارزﻳﺎﺑﻲﺑﺮايﻲﺳﻮﻧﻮﮔﺮاﻓﺗﻜﺮارﭘﺬﻳﺮيﻣﺘﻌﺪدي،ﻣﻄﺎﻟﻌﺎت
(23-03) ﻣ ـﻪﺟﺎﻣﻌدر ـﺪوسﻓﻴـﻮﻟﺘﻲو (92-52)ﺷﻜﻤﻲﻋﻀﻠﻪ
.دادﻧـﺪﻗﺮارﺑﺮرﺳﻲﻣﻮردراﻋﻼﻣﺖﺑﺪونﻳﺎوﺑﺎﻛﻮﭼﻚ
ﻻﺎـﺑــيﺮﻳﺬـﭘــراﺮﻜﺗﺮﮕﻧﺎـﻴــﺑتﺎـﻌــﻟﺎﻄﻣﻦـﻳــاازـﻲﺑﺮﺧــ
ـﺎنﺸﻧراﻋﻼﻣﺖﺑﻲوﻛﻮﭼﻚﮔﺮوهﻳﻚدر(99.0=CCI)
ﻳـﻚﺑـﻪﻣﺮﺑـﻮطﻛـﻪﻧﺘـﺎﻳﺞﻧﻤﻮﻧﻪاﻳﻦﺣﺎلﻫﺮﺑﻪ .دﻫﺪﻣﻲ
ـﺮدردﻤﻛﮔﺮوهﺑﻪﺗﻮانﻧﻤﻲراﺑﺎﺷﺪ،ﻣﻲﻋﻼﻣﺖﺪونﺑﮔﺮوه
ـﺐاﻏﻠـﻚ،ﭼﻛﻮـﺪازهﻧاﺑﺎﺟﻮاﻣﻊﺣﺎلدرﻋﻴﻦ .ﻛﺮداﻃﻼق
.ﺑﺎﺷـﺪﻣـﻲﻫﻤـﺮاهايﮔﺴـﺘﺮدهاﻃﻤﻴﻨـﺎنﺿـﺮﻳﺐﺑـﺎﻫﻤﺮاه
ﻫﺎيوﺿﻌﻴﺖدرﺗﻜﺮارﭘﺬﻳﺮيدﻫﻨﺪهﻧﺸﺎنﺗﺤﻘﻴﻘﺎتاﻏﻠﺐ
اﻧﺠـﺎم ﺟﻠﺴـﻪ ﻳـﻚدرﺗﻜﺮارﭘـﺬﻳﺮيﺗﻨﻬﺎﻛﻪاﺳﺖﻣﺤﺪود
ﺑﺎﻳﺴـﺖاﻳ ﻣـﻲاﻣﺮوزهﺳﻮﻧﻮﮔﺮاﻓﻲﻛﻪﻦدﻟﻴﻞﺑﻪ .اﺳﺖﺷﺪه
ﺷﻮد،اﻧﺠﺎمﻣﺘﻔﺎوﺗﻲروزﻫﺎيدرودارﻋﻼﻣﺖﺑﻴﻤﺎراندر
ـﺮورتﺿراـﺮيﻴﮔـﺪازهﻧاـﻮعﻧـﻦاﻳازﺗﻜﺮارﭘﺬﻳﺮياﻧﺠﺎم
ﻫﻤﻜﺎرانوﺧﺎدﻣﻲﻮادﺟ
ﺬﻳﺮيـﺗﻜﺮارﭘﻲـﺳﺑﺮرﻪـﻌﻣﻄﺎﻟﻦـﻳاازﺪفـﻫ .ﺪـﺸﺑﺨﻲـﻣ
 ـﻜﻤﻲﺷـﻼتﻀﻋـﺨﺎﻣﺖﺿ ﮔﻴﺮياﻧﺪازهﺑﺮايﺳﻮﻧﻮﮔﺮاﻓﻲ
ﻫﻨﮕـﺎمدر (ﺧﺎرﺟﻲﻣﺎﻳﻞوداﺧﻠﻲﻣﺎﻳﻞ-ﺷﻜﻤﻲ ﻋﺮﺿﻲ)
ﺟﻠﺴـﻪ3درروزﻫﻔﺖﻃﻲاﻧﻘﺒﺎضﺣﺎﻟﺖدرواﺳﺘﺮاﺣﺖ
ﺳـﻮﻧﻮﮔﺮاﻓﻲﻛـﻪﺳـﺖاﺣﺎﺿﺮآنﻣﻄﺎﻟﻌﻪﻓﺮﺿﻴﻪ .ﺑﺎﺷﺪﻣﻲ
ﺑـﺎاﺑـﺰاري،ﺷـﻜﻤﻲﻋﻀﻼتﺿﺨﺎﻣﺖﮔﻴﺮيهزاﻧﺪاﺑﺮاي
ﻫﻢوﺗﺤﻘﻴﻘﺎﺗﻲﻛﺎرﻫﺎياﻧﺠﺎمﺑﺮايﻣﻨﺎﺳﺐﺗﻜﺮارﭘﺬﻳﺮي
ﺮدردـﻛﻤﻪﺑـﺘﻼـﻣﺒﺎرانـﺑﻴﻤدرﻲﻛﻠﻴﻨﻴﻜـدهﺎﺘﻔـاﺳﻴﻦـﭼﻨ
 .ﺑﺎﺷﺪﻣﻲ
ﻫﺎروشوﻮادﻣ
ﻲـﺻﻏﻴﺮاﺧﺘﺼﺎﺰﻣﻦـﻣﺮدردـﻛﻤﻪـﺑﺘﻼـﻣﺒﺎرـﺑﻴﻤ ـﺎﻧﺰدهﭘ
ﺎﻟﻪﺳـــ05ﺎﺗـــ02ﻴﻦﺑـــ (ﺮدﻣـــ4وزن11)ﺐداوﻃﻠـــ
ـﻪﺑدﺳﺘﻴﺎﺑﻲﻣﺒﻨﺎيﺑﺮﻓﻴﺰﻳﻮﺗﺮاﭘﻲدرﻣﺎﻧﮕﺎهﺑﻪﻛﻨﻨﺪهﻣﺮاﺟﻌﻪ
ﻛﻤـﺮدرد.ﺷـﺪﻧﺪاﻧﺘﺨﺎب (33)درﺻﺪ07ﻫﻤﺒﺴﺘﮕﻲﺿﺮﻳﺐ
و21دﻧـﺪهﺑـﻴﻦﻣﺪاومدردﻋﻼﺋﻢﺑﻪﻏﻴﺮاﺧﺘﺼﺎﺻﻲﻣﺰﻣﻦ
درﻋﻼﺋﻢﺑﺪونﻳﺎوﺑﺎﻛﻪاﺳﺖﺷﺪهﺗﻌﺮﻳﻒﺮﻳﻨﻲﺳﻧﺎﺣﻴﻪ
ﻛﺸـﻴﺪهﻃـﻮلﺗﺮﺑﻴﺶﻳﺎﻫﻔﺘﻪ21ﻣﺪتﺑﻪوﺑﻮدهﭘﺎدوﻫﺮ
ﻋـﺪمﻳـﺎوداﺷـﺘﻨﺪﻛﻤـﺮﺟﺮاﺣـﻲﺳﺎﺑﻘﻪﻛﻪاﻓﺮادي .ﺑﺎﺷﺪ
02ﺣـﺪاﻗﻞﺑـﺮايﺳـﻮﭘﺎﻳﻦﺣﺎﻟﺖدرﺧﻮاﺑﻴﺪندرﺗﻮاﻧﺎﻳﻲ
اﺳـﺐ،دمﺳـﻨﺪرمﻣﺎﻧﻨـﺪﭘﺎﺗﻮﻟﻮزﻳﻚﻋﻼﺋﻢوﺟﻮددﻗﻴﻘﻪ،
ﺑﺎﺷـﻨﺪ،ﻣـﻲﭘﻴﺸـﺮوﻧﺪهوﺷـﺪﻳﺪﻛﻪﻧﺮوﻟﻮژﻳﻚاﺧﺘﻼﻻت
ﺳﻴﺴـﺘﻤﻴﻚﻫـﺎيﺑﻴﻤﺎريﻳﺎﻫﺎﻋﻔﻮﻧﺖﺳﺮﻃﺎن،ﺷﻜﺴﺘﮕﻲ،
.ـﺪﻧﺪﺷـﻲﻣﻣﺤﺴﻮبﻣﻄﺎﻟﻌﻪازﺑﻴﻤﺎرانﺧﺮوجﻣﻌﻴﺎرﻫﺎياز
ﺑـﺮﻣﺒﺘﻨـﻲﻛـﻪآﮔﺎﻫﺎﻧـﻪرﺿـﺎﻳﺖﻛﻨﻨﺪﮔﺎنﺷﺮﻛﺖﺗﻤﺎم از
ـﻜﻲـﭘﺰﺷـﻼقـاﺧـﻪﻛﻤﻴﺘــﻮبـﻣﺼـﻲاﺧﻼﻗــﻮاردـﻣـﻪﻛﻠﻴـ
ـﺖدرﻳﺎﻓــﻮد،ﺑــﻲﺗﻮاﻧﺒﺨﺸـوـﺘﻲـﺑﻬﺰﻳﺴـﻮمـﻋﻠـﮕﺎهداﻧﺸـ
ﻣﺘﺨﺼـﺺﻳـﻚواﺳـﻄﻪﺑـﻪﺳﻮﻧﻮﮔﺮاﻓﻲارزﻳﺎﺑﻲ .ﮔﺮدﻳﺪ
ﺘﮕﺎهـدﺳﻂﺗﻮﺳـوﺳـﺎل51ﺎريﻛـﺳـﺎﺑﻘﻪﺎﺑـرادﻳﻮﻟـﻮژي
اﻧـﺪازهﺑﺎeviL 0008-AS nosideM-edom-B- ZHM5
 .ﺷﺪﻣﺘﺮاﻧﺠﺎمﻣﻴﻠﻲ06ﺗﺮاﻧﺴﺪﻳﻮﺳﺮ
7ﺗـﺎ1ﻓﺎﺻـﻠﻪﺑـﺎﺟﻠﺴﻪدوﻃﻲﺑﻴﻤﺎرانازﮔﺮوهاﻳﻦ
.ﺘﻨـﺪﮔﺮﻓﻗـﺮارﺳـﻮﻧﻮﮔﺮاﻓﻲﺗﺤـﺖآزﻣـﻮنﺑﺎر3ﺑﺎوروز
ﻪﺑـآزﻣـﻮناﻧﺠـﺎمﻧﺤـﻮهوﺪفـﻫآزﻣـﻮن،اﻧﺠـﺎمازﻗﺒـﻞ
3931 762اﺳﻔﻨﺪ،221رهﺎﻤﺷ،ﭼﻬﺎرموﻴﺴﺖﺑرهودانﺎزﻧﺪرﻣﭘﺰﺷﻜﻲﻋﻠﻮمﺎهﮕﺸاﻧدﻣﺠﻠﻪ
  
 
                                                                                               
          
        
         
        
        
           
       
      
          
         
         
        
         
       
         
     
           
         
        
         
           
       
         
             
                
          
          
           
            
          
          
        
          
       
            
        
        
         
          
      
    
  
  
  
         
            
  
  
  
         
        
   
        
        
      
        
          
       
        
          
           
          
           
         
ﺑـﻮدﻣﺮﺑﻮﻃﻪﻋﻀﻠﻪﻋﻤﻖﻳﺎوﺗﺤﺘﺎﻧﻲﻟﺒﻪوﺳﻄﺤﻲﻟﺒﻪﺑﻴﻦ
ﺗﻤـﺎﻣﻲ (.1ﺷـﻤﺎرهﺗﺼـﻮﻳﺮ)ﮔﺮدﻳـﺪﻣـﻲﮔﻴﺮياﻧﺪازهﻛﻪ
آوريﺟﻤﻊﻓﻴﺰﻳﻮﺗﺮاﭘﻴﺴﺖﺗﻮﺳﻂهآﻣﺪدﺳﺖﺑﻪاﻃﻼﻋﺎت
دﺳـﺖﺑـﻪاﻃﻼﻋﺎت .ﮔﺮدﻳﺪﻣﻲﺛﺒﺖﺗﺤﻠﻴﻞﺗﺠﺰﻳﻪﺑﺮايو
ـﺖﺟﻬـﻜﻤﻲﺷـﻼتﻀﻋ ـﺨﺎﻣﺖﺿﮔﻴـﺮياﻧـﺪازهازآﻣﺪه
وﺗﺤﻠﻴـﻞﺗﺠﺰﻳـﻪ 61.ssps ﺑﺮﻧﺎﻣـﻪدرﺗﻜﺮارﭘﺬﻳﺮيارزﻳﺎﺑﻲ
 .ﮔﺮﻓﺖﻗﺮار
ﺷـﻜﻤﻲ،ﻋﺮﺿـﻲﻋﻀـﻼتازﺳـﻮﻧﻮﮔﺮاﻓﻲﺗﺼـﺎوﻳﺮ:1ﺷﻤﺎرهﺗﺼﻮﻳﺮ
(B)اﻧﻘﺒﺎضو(A)اﺳﺘﺮاﺣﺖﺣﺎاﻟﺖدرﺟﻲرﺧﺎﻣﺎﻳﻞوﺧﻠﻲادﻣﺎﻳﻞ
 ﻫﺎﻳﺎﻓﺘﻪ
ﺎـﺑــtneiciffeocCCI ) noitalerroc ssalcartni(
ﺑـﺮاي50/0ﻣﻌﻨـﺎداريﺳـﻄﺢودرﺻﺪ59اﻃﻤﻴﻨﺎنﻓﺎﺻﻠﻪ
ﺘﻔﺎدهاﺳــروزﻴﻦﺑــوروزدرونﺬﻳﺮيﺗﻜﺮارﭘــﻮنآزﻣــ
 .ﮔﺮدﻳﺪ
دودرﺷـﻜﻤﻲﻋﻀـﻼتﺑـﻪﻣﺮﺑـﻮطاﻃﻼﻋـﺎتﺗﻤﺎم
آﻧـﺎﻟﻴﺰﻣـﻮردداوﻃﻠـﺐ51اﻧﻘﺒـﺎضواﺳـﺘﺮاﺣﺖوﺿﻌﻴﺖ
ﺪولﺟـدرﺮاداﻓـﻚدﻣﻮﮔﺮاﻓﻴـﺎتـاﻃﻼﻋ .ﺖﮔﺮﻓـﺮارﻗـ
درﺳـﻮﻧﻮﮔﺮاﻓﻲﺗﺼﺎوﻳﺮﺗﻤﺎم .اﺳﺖﺷﺪهآورده1ﺷﻤﺎره
ﻫﻨﮕـﺎمدرﺑﻴﻤـﺎرانازﻛـﺪامﻫـﻴﭻﻛﻪﺷﺪﮔﺮﻓﺘﻪﺷﺮاﻳﻄﻲ
)CCI(ــﺬﻳﺮيﺗﻜﺮارﭘ.ـﺘﻨﺪﻧﺪاﺷــﻜﺎﻳﺖـﺷدردازـﺎم،اﻧﺠـ
ـﻌﻴﺖوﺿدوـﺮﻫدر(ـﺨﺎﻣﺖﺿ)ـﻼتﻀﻋواﺑﺴﺘﻪﻣﺘﻐﻴﺮﻫﺎي
ﻋﻀﻼتﺑﺮايﺗﺮﺗﻴﺐﺑﻪروزدروندراﻧﻘﺒﺎضواﺳﺘﺮاﺣﺖ
ـﺮايﺑو09/0ـﺎﺗ28/0ـﺪودﺣايـﻪداﻣﻨدرﺷـﻜﻤﻲﻋﺮﺿﻲ
ـﻞﻣﺎﻳـﻼتﻀﻋﺑﺮايو09/0ﺗﺎ88/0داﺧﻠﻲﻣﺎﻳﻞﻋﻀﻼت
ﺑـﺮايﺗﺮﺗﻴـﺐﺑـﻪروزﺑـﻴﻦﺑـﺮايو68/0ﺗﺎ97/0ﺧﺎرﺟﻲ
ﻋﻀـﻼتﺑـﺮايو68/0ﺗﺎ58/0ﺷﻜﻤﻲﻋﺮﺿﻲﻋﻀﻼت
ﺿﻤﻦﺑﻴﻤﺎرانﺳﭙﺲوﺷﺪدادهﻣﻜﺘﻮبﺻﻮرتﺑﻪﺑﻴﻤﺎران
رادﻣﻮﮔﺮاﻓﻴـﻚاﻃﻼﻋﺎتﺗﻤﺎمداوﻃﻠﺒﺎﻧﻪ،اﻧﺠﺎمﻓﺮمﺗﺎﻳﻴﺪ
ﻓﻴﺰﻳﻜﻲ،ﻣﻌﺎﻳﻨﻪزﻣﺎندر .ﻛﺮدﻧﺪﺛﺒﺖﻣﺮﺑﻮﻃﻪﻫﺎيﻓﺮمدر
ﻫﻤـﺎنازﺳـﻮﻧﻮﮔﺮاﻓﻲاﻧﺠـﺎمﺑـﺮايﺑﻴﻤﺎردردﻧﺎكﺳﻤﺖ
ﺻـﻮرتدر.ﮔﺮدﻳـﺪﻣـﻲﻣﺸـﺨﺺارزﻳﺎبﺳﻂﺗﻮﺳﻤﺖ
ﺑﻪﮔﻴﺮياﻧﺪازهﻃﺮفﺳﻤﺖ،دوﻫﺮدرﺑﻴﻤﺎرﻋﻼﺋﻢوﺟﻮد
ﻌﻴﺖوﺿـدرﺎرـﺑﻴﻤ .ﺪﺷـﻲﻣـﺎبـاﻧﺘﺨﺎدﻓﻲـﺗﺼﻮرتﺻـ
ﺳـﻤﺖدرارزﻳـﺎب .ﮔﺮﻓﺖﻣﻲﻗﺮار gniyl kooh koorC
ﻫﻤﺎنﺷﻜﻤﻲﻋﻀﻼتازﺗﺼﺎوﻳﺮوﮔﺮﻓﺘﻪﻗﺮارﺑﻴﻤﺎردرد
ﺑـﺮايﻳﺮﺗﺼـﺎوﻛﻠﻴـﻪ.ﺷـﺪاﻧﺠـﺎمﺑﻴﻤﺎراندردﻧﺎكﺳﻤﺖ
ﻛﻨﺘﺮلﺑﺮايوﺑﺎزدﻣﻲﻣﺮﺣﻠﻪﭘﺎﻳﺎندراﺳﺘﺮاﺣﺖوﺿﻌﻴﺖ
دردرﺳـﺖدﺳـﺘﮕﺎهﺗﺮاﻧﺴﺪﻳﻮﺳـﺮ.ﺷـﺪﻣـﻲﮔﺮﻓﺘـﻪﺗﻨﻔﺲ
رﻋﺎﻳﺖﺑﺎوﻣﻴﺪآﮔﺰﻳﻼريﻃﻮلدراﻳﻠﻴﺎكﻛﺮﺳﺖﺑﺎﻻي
ﻋﻀـﻼتﺷـﻜﻢوﺳﻂدرﺳﺖ(43)ﻣﺮﺑﻮطﺗﻜﻨﻴﻜﻲاﺻﻮل
آزﻣﻮنﺑﻴﻤﺎرﺳﭙﺲ .ﮔﺮﻓﺖاﻧﺠﺎمﺗﺼﻮﻳﺮروﻳﺖﻣﺮﻛﺰدرو
را (ﭘﺎﻣﺴﺘﻘﻴﻢآوردنﺑﺎﻻ) )RLS( gnisiaR geL thgiartS
RLSﻣـﺎﻧﻮرآزﻣﻮناﻳﻦدر .دادﻣﻲاﻧﺠﺎمﻓﻌﺎلﺻﻮرتﺑﻪ
ازﭘﺮﻫﻴﺰوﻋﻀﻼتاﺗﻮﻣﺎﺗﻴﻚﺗﻐﻴﻴﺮاتﮔﻴﺮياﻧﺪازهﺑﺮاي
ـﺎنﻤدرﻫـﺎرﻤﺑﻴ.ـﺖﮔﺮﻓـﺮارﻗاﺳﺘﻔﺎدهﻣﻮردارادياﻧﻘﺒﺎض
ـﺪونﺑراـﻮدﺧـﺎكﻧدردـﻤﺖﺳﺗﺤﺘﺎﻧﻲاﻧﺪامﻗﺒﻠﻲوﺿﻌﻴﺖ
 ﺎﻧﺘﻲ ﺳ ﺪـﻨﺑﻠﺖـﺨﺗرويازﺮـﺘﻣـ5ﺪودـﺣﻮ،ـزاﻧﺮدنـﻛﻢـﺧ
ـﻮﻧﻮﮔﺮاﻓﻴﻚ،ﺳﺗﺼﻮﻳﺮﺑﺮداريازﻗﺒﻞﺑﻴﻤﺎرانﺗﻤﺎم .ﻛﺮدﻣﻲ
از .(53)دادﻧـﺪﻣﻲاﻧﺠﺎمﺑﺎرﻳﻚراRLS evitcAﺣﺮﻛﺖ
ـﺪﺷـﻲﺛﺒﺖﻋﻀﻠﻪ و ﻣﺿﺨﺎﻣﺖوﮔﺮﻓﺘﻪﺗﺼﻮﻳﺮ3ﻋﻀﻠﻪﻫﺮ
ﺿـﺒﻂﻋﻀـﻠﻪﺿـﺨﺎﻣﺖﻋﻨـﻮانﺑـﻪﻫـﺎآنﻣﻴـﺎﻧﮕﻴﻦﺳﭙﺲ
ﺷـﺪﻣـﻲارزﻳﺎﺑﻲﺑﻴﻤﺎرﻣﺠﺪداﺑﻌﺪﺳﺎﻋﺖﻳﻚ .ﮔﺮدﻳﺪﻣﻲ
ﮔﻴﺮياﻧﺪازهﺑﺎﻻﺷﺮحﻣﻄﺎﺑﻖﻋﻀﻼتﮔﻴﺮياﻧﺪازهﺗﻤﺎمو
درون)دومواولﻮنـآزﻣﺎمـاﻧﺠازﺪﺑﻌـ .ﺪﺷـﻲﻣـﺖﺛﺒـو
ـﺖﻧﻮﺑﺗﺎﺷﺪﻣﻲﺗﻮﺻﻴﻪﺑﻴﻤﺎرﺑﻪ .ﺷﺪﻣﻲﻣﺮﺧﺺﺑﻴﻤﺎر،(روز
ـﻲورزﺷـﺖﻓﻌﺎﻟﻴﻳﺎوﺗﻤﺮﻳﻦﻫﺮﮔﻮﻧﻪاﻧﺠﺎمازﺑﻌﺪيارزﻳﺎﺑﻲ
وﻌـﻪﻣﺮاﺟﻣﺠـﺪداﺑﻴﻤـﺎرﺑﻌـﺪﻫﻔﺘـﻪﻳﻚ .ﻧﻤﺎﻳﺪﺧﻮدداري
ﺎﺑﻖﻣﻄـﺮف،ﻃـﺎنـﻫﻤدرﻼتـﻋﻀﺎنـﻫﻤﺮيـﮔﻴﺪازهـاﻧ
ﺑﻴﻤـﺎرﺳﭙﺲوﺛﺒﺖﻫﺎﮔﻴﺮياﻧﺪازه .ﺷﺪﻣﻲاﻧﺠﺎمﭘﺮوﺗﻜﻞ
ﻓﺎﺻـﻠﻪﺣﻘﻴﻘﺖدرﻋﻀﻼتﺿﺨﺎﻣﺖ .ﮔﺮدﻳﺪﻣﻲﻣﺮﺧﺺ
3931اﺳﻔﻨﺪ،221رهﺎﻤﺷ،ﻬﺎرمﭼوﺴﺖﻴﺑرهودانﺎزﻧﺪرﻣﺰﺷﻜﻲﭘﻋﻠﻮماﻧﺸﮕﺎهدﻣﺠﻠﻪ 862
     
          
  
                                                                                                             
 
          
          
  
         
  
     
     
     
      
  
           
          
    
        
  
 
 
  
 
 
  
            
  
  
       
    
      
  
  
  
  
     
    
            
  
  
           
        
  
  
  
  
  
     
    
  
         
  
  
           
        
  
  
  
     
    
  
  
        
          
           
           
       
         
       
      
       
         
          
              
            
           
            
      
      
       
        
          
           
        
         
          
         
      
       
        
         
          
          
           
        
          
     
         
         
         
           
        
         
          
ﭘﮋوﻫﺸﻲ
88/0ﺗﺎ28/0داﺧﻠﻲﻣﺎﻳﻞ
ﻫﻤﻜﺎرانوﺧﺎدﻣﻲﻮادﺟ
ﻛﻠﻴﻨﻴﻜـﻲاﺳـﺘﻔﺎدهﺑﺮاياﺳﺎﺳﻲﻗﺎﺑﻠﻴﺖﻳﻚﺗﻜﺮارﭘﺬﻳﺮيﺧﺎرﺟﻲﻣﺎﻳﻞﻋﻀﻼتﺑﺮايو
ازﺑـﺎﻻﺗﺮCCIايﻧﻘﻄـﻪﺑـﺮآورددر .ﺑﺎﺷﺪﻣﻲﺮاﻓﻲﺳﻮﻧﻮﮔ 
2(.ﺷﻤﺎرهﺟﺪول
)دارﻧﺪﻗﺮار97/0ﺗﺎ57/0
ﺑـﻪﻧﺘﺎﻳﺞﺑﺮرﺳﻲ .(63)ﺑﺎﺷﺪﻣﻲﻋﺎﻟﻲﺗﺎﺧﻮبﺑﻴﺎﻧﮕﺮ 
57/0
CCIﻣﻘـﺪارﻛـﻪدﻫـﺪﻣﻲﻧﺸﺎنﻣﻄﺎﻟﻌﻪاﻳﻦازآﻣﺪهدﺳﺖدر ﻛﻨﻨﺪه ﺷﺮﻛﺖ ﺮادﻓا دﻣﻮﮔﺮاﻓﻴﻚ ﺨﺼﺎتﻣﺸ1: ﺎرهﻤﺷ ﺟﺪول
دوـﺮﻫــﺮايﺑـروزـﻴﻦـﺑوروزدرونـﺖﺣﺎﻟـدوـﺮﻫـدرﻣﻄﺎﻟﻌﻪ
ﻨﻪاﻣدﺎرﻌﻴﻣاﻧﺤﺮافﻴﻦﻴﺎﻧﮕﻣﻣﺘﻐﻴﺮ
 (ﺳﺎل) ﺳﻦ
 (ﻛﻴﻠﻮﮔﺮم) زنو
 37/63 64/8 05-32
 64/17 06/8 09-65
 ( 33/461 12/9 671-051ﻣﺘﺮﺳﺎﻧﺘﻲ) ﻗﺪ
دﻳﮕـﺮﻣﻄﺎﻟﻌﺎتﺑﺎﺣﺎﺻﻞﻧﺘﺎﻳﺞﺑﺎﻛﻪﺑﺎﺷﺪﻣﻲﺑﺎﻻوﺿﻌﻴﺖ،
 .(23،13،52)داردﺧـﻮاﻧﻲﻫﻢﻋﻼﻣﺖﺑﺪونﻳﺎوﺑﺎاﻓﺮاددر

)79/0- ـﺎﻻـﺑـﺬﻳﺮيـﺗﻜﺮارﭘـﺎرانـﻫﻤﻜوـﺘﻪـﻧﻮرﺳـﻪﻣﻄﺎﻟﻌـ
ـﺨﺎﻣﺖﺿـــﻮﻧﻮﮔﺮاﻓﻲﺳــﻲﺑﺎـﻳــزراياﺮـﺑــرا 
18/0:CCI( وروزﻴﻦﺑودرونﺗﻜﺮارﭘﺬﻳﺮيﻤﺒﺴﺘﮕﻲﻫﺿﺮﻳﺐ :2رهﺷﻤﺎﺟﺪول
ـﺰارشـﮔـﺎدـﺣـﺮدردـﻛﻤـﺎرانـﺑﻴﻤدرـﻜﻤﻲﺷــﻼتـﻋﻀﻴﺖﻌﺿو دو در ﻜﻤﻲﺷ ﻋﻀﻼت اﻧﺪازه ﻣﻌﻴﺎر اﻧﺤﺮاف و ﻣﻴﺎﻧﮕﻴﻦ
ﺒﺎضﻘاﻧوﺣﺖاﺳﺘﺮا
وﻧﻮرﺳـﺘﻪﻣﻄﺎﻟﻌـﻪﺷـﺪذﻛـﺮﻛﻪﻃﻮريﻫﻤﺎن .(73)ﻛﺮدﻧﺪ )MES( CCI )MES( CCI
 ﺤﺮافاﻧ ﺑﺮاي ﺑﺮاي
ﺎرﻌﻴﻣ ﻳﺮيﺬرﭘﺗﻜﺮا ﻳﺮيﺬرﭘﺗﻜﺮا اﻧﺠـﺎمﺎدﺣـﻛﻤـﺮدردﺑـﻪﻣﺒـﺘﻼﺑﻴﻤﺎرانرويﺑﺮﻫﻤﻜﺎرانﻴﻦﮕﻧﻣﻴﺎﻌﻴﺖﺿوﻠﻪﻋﻀ ﺎمﻧ
اﺑﻌـﺎددرﭼﻨـﺪانﺗﻐﻴﻴـﺮاترﺳـﺪﻣﻲﻧﻈﺮﺑﻪﻛﻪاﺳﺖﺷﺪه وزر ﺑﻴﻦ وزر وندر
ومد ﺑﺖﻮﻧ ﻣﻄﺎﻟﻌـﻪاﻣﺎ 
.اﺳﺖﻧﺸﺪهاﻳﺠﺎدﻛﻤﺮدردواﺳﻄﻪﺑﻪﻋﻀﻼت 19/4 47/0 09/0 28/0 00/5 89/0اول ﺑﺖﻮﻧﺣﺖاﺮﺳﺘاﺧﻠﻲاد ﻣﺎﻳﻞ
ﻮمﺳ ﺑﺖﻮﻧ
 )52/0( )91/0(
 99/4 79/0
اول ﺑﺖﻮﻧﻧﻘﺒﺎضا ﺻـﻮرتﻣـﺰﻣﻦﻛﻤـﺮدردﺑـﻪﻣﺒﺘﻼﺑﻴﻤﺎرانرويﺑﺮﺣﺎﺿﺮ 33/5 30/1
 88/0 58/0ومد ﺑﺖﻮﻧ
درﺑﻴﻤـﺎراناﻳـﻦدرﻋﻀـﻼتاﺑﻌـﺎدﺗﻐﻴﻴﺮﻛﻪاﺳﺖﮔﺮﻓﺘﻪ )12/0( )62/0(
 62/5 28/0
 09/4 78/0ﻮمﺳ ﺑﺖﻮﻧ
ولاﻮﻳﺖﻧﺣﺖاﺮﺳﺘارﺟﻲﺎﺧ ﻣﺎﻳﻞ
ومد ﻮﻳﺖﻧ
 07/4 95/0 68/0 18/0 48/4 27/0
ايﻣﻄﺎﻟﻌـﻪدر 
)73(. اﺳـﺖﺷـﺪهﮔﺰارشﻣﺨﺘﻠﻒﻣﻄﺎﻟﻌﺎت

)49/0-ﻋـﺎﻟﻲﺗﻜﺮارﭘـﺬﻳﺮيﻫﻤﻜـﺎراﻧﺶوatsoCدﻳﮕﺮ )34/0( )15/0(49/4 86/0ﻮمﺳ ﺑﺖﻮﻧ
اول ﺑﺖﻮﻧﻧﻘﺒﺎضا 04/4 27/0 38/0 08/0 57/0:CCI( 
ومد ﺑﺖﻮﻧ
ﺎرانـﺑﻴﻤﻴﻦـﺑدرﻜﻤﻲﺷـﻼتـﻋﻀﺮايﺑـرا
 43/4 65/0
06/4 26/0ﻮمﺳ ﺑﺖﻮﻧ
 )93/0( )84/0(
اﺳـﺖذﻛـﺮﺑـﻪﻻزم 
)23(. ﻛﺮدﻧـﺪﮔﺰارشﻣﺰﻣﻦﻛﻤﺮدرد
 ﺿﻲﻋﺮ ا ﺮﺳﺘ اﺣﺖ ﻧ اول ﺑﺖﻮ
ﻜﻤﻲﺷ ﻧ ومد ﺑﺖﻮ
 ﻧ ﻮمﺳ ﺑﺖﻮ
 اﻧﻘﺒﺎض اول ﺖ ﻧﻮﺑ
ومد ﺑﺖﻮﻧ
ﻮمﺳ ﺑﺖﻮﻧ
 19/0 58/0 22/3 24/0
 62/3 44/0 )73/0( )26/0( 55/3 94/0
 60/4 25/0 68/0 28/0 86/3 54/0
 97/3 64/0 )55/0( )77/0(
رويﺑﺮﺣﺎﺿﺮﻣﻄﺎﻟﻌﻪﻣﺎﻧﻨﺪﻫﻤﻜﺎرانوatsoC ﻣﻄﺎﻟﻌﻪﻛﻪ
ﻧﺘـﺎﻳﺞواﺳـﺖﺷـﺪهاﻧﺠﺎمﻣﺰﻣﻦﻛﻤﺮدردﺑﻪﻣﺒﺘﻼﺑﻴﻤﺎران
ﻣﻄﺎﻟﻌـﺎت،اﻳـﻦﻧﺘـﺎﻳﺞ .ﺷﺪﺑﺎﻣﻲﻫﻤﺴﻮﻣﻄﺎﻟﻌﻪاﻳﻦﺑﺎﻫﺎآن
ـﺰاراﺑﻳﻚﻋﻨﻮانﺑﻪﺗﻮاﻧﺪﻣﻲﺳﻮﻧﻮﮔﺮاﻓﻲﻛﻪراﻧﻈﺮﻳﻪاﻳﻦ
ـﻜﻤﻲﺷـﻼتﻀﻋـﻚﻣﺮﻓﻮﻟﻮژﻳـﺮيﻴﮔـﺪازهﻧاﺑﺮايﻣﻨﺎﺳﺐ
ﺣﺮﻛـﺖدر.ـﺪﻧﻤﺎﻳـﻲﻣـﺪﺗﺎﻳﻴراـﺮدﻴﺑﮕـﺮارﻗـﺘﻔﺎدهاﺳﻣﻮردﺑﺤﺚ
ﭘﺎﺳﺦدرﻓﺮد )RLSA( gnisiaR geL thgiartS evitcAروزدرونﺗﻜﺮارﭘﺬﻳﺮيﺑﺮرﺳﻲﻣﻄﺎﻟﻌﻪاﻳﻦازﻫﺪف
ـﻢﻣﻬـﺶﻧﻘـﻞدﻟﻴﺑﻪﺷﻜﻤﻲﻋﻀﻼتﺿﺨﺎﻣﺖروزﺑﻴﻦو ـﻮدﺧـﺪاماﻧآوردنﺑـﺎﻻﺑـﻪاﻗـﺪامارزﻳـﺎبدرﺧﻮاﺳـﺖﺑﻪ
وـﺘﺮاﺣﺖاﺳوﺿﻌﻴﺖدودرﻓﻘﺮاتﺳﺘﻮنﻋﻤﻠﻜﺮددرﻫﺎآن ـﻼتﻀﻋـﺎرﺘرﻓـﻮهﺤﻧﻣﻮرددرﻛﻢﺷﻮاﻫﺪوﺟﻮد .ﻛﻨﺪﻣﻲ
.ـﻮدﺑﻣ ـﻲﻏﻴﺮاﺧﺘﺼﺎﺻـﺰﻣﻦردﻛﻤﺮدﺑﻴﻤﺎرانﺑﻴﻦدراﻧﻘﺒﺎض 
RLSA ﻣـﺎﻛﻤﺮدردﺑﻴﻤﺎراندرﺣﺮﻛﺖﻫﻨﮕﺎمدرﺷﻜﻤﻲ
ـﺮد،ـﻜﻋﻤﻠـﺎﺑﻲـﻳارزـﺮايـﺑـﻮﻧﻮﮔﺮاﻓﻲـازﺳـﺘﻔﺎدهـﺳاـﺮوزهـاﻣ ازﺮوهﮔـﻦاﻳـدرﻒﻣﺨﺘﻠـﺎيـﻫﻮنـآزﻣازﺘﻔﺎدهاﺳـدررا
وﺟـﻮدﺑﻴـﺎﻧﮕﺮاوﻟﻴﻪﺷﻮاﻫﺪ 
.ﻼتـﻋﻀدرﺮاتﺗﻐﻴﻴـوﻲـﺸﺗﻮاﻧﺒﺨﻴﻦـﭼﻨﻢـﻫوﺎﺧﺘﺎرـﺳ ﻛﻨﺪﻣﻲﻣﺸﻜﻞدﭼﺎرﺑﻴﻤﺎران
ـﻪﮔﺮﻓﺘــﺮارﻗــﺎﻫــﺖﻓﻴﺰﻳﻮﺗﺮاﭘﻴﺴــﻪﺗﻮﺟــﻮردﻣــﻜﻤﻲﺷـ اﻧﺠـﺎمﻫﻨﮕﺎمدرﻟﮕﻦﻛﻒﻋﻀﻼترﻓﺘﺎرﺗﻐﻴﻴﺮاتﺑﺮﺧﻲ
ـﺎﺑﻲ،ارزﻳــﺎياﺑﺰارﻫــﺮدﻳﮕــﺪﻣﺎﻧﻨــﻪﺑــ ا ﺗﻐﻴﻴـﺮاتاﻳـﻦﻛـﻪﻧﻜﺘﻪاﻳﻦاﻣﺎﺑﺎﺷﺪ،ﻣﻲRLSAﺣﺮﻛﺖ (.91-71)ﺖ ﺳــ
9623931اﺳﻔﻨﺪ،221رهﺎﻤﺷ،ﭼﻬﺎرموﻴﺴﺖﺑرهودانﺎزﻧﺪرﻣﭘﺰﺷﻜﻲﻋﻠﻮمﺎهﮕﺸاﻧدﻣﺠﻠﻪ
  
 
                                                                                               
             
           
       
      
           
          
        
         
         
         
          
         
        
         
         
          
         
           
       
         
          
          
       
         
           
           
         
          
            
         
         
           
         
       
          
        
       
           
           
          
          
         
         
         
        
       
         
        
          
        
         
    
  
 
 
  
  
  
 
  
  
 
  
وﺗﺮاﻧﺴﺪﻳﻮﺳـﺮﮔـﺮﻓﺘﻦﻗـﺮارﻣﺤـﻞدرﺗﻔـﺎوتﻫﺮﺣﺎلﺑﻪﻳـﺎوﺳـﻤﺖﻳﻚدردردوﺟﻮدﻋﺪمﻳﺎووﺟﻮدﻣﺒﻨﺎيﺑﺮ
ﻛـﻪزﻣﺎﻧﻲدرﮔﻴﺮياﻧﺪازهﺗﻜﺮارﭘﺬﻳﺮيرويﺑﺮآنﺗﺎﺛﻴﺮﭼـﻪﺑـﻪﺳـﺎﻟﻢﻳـﺎودردﺳـﻤﺖﺗﺤﺘـﺎﻧﻲاﻧـﺪامآوردنﺑﺎﻻ
ـﻲﻣﻨﻔﺗﺎﺛﻴﺮاﻧﺪﺗﻮﻣﻲﺑﺎﺷﺪ،ﺷﺪهاﻧﺠﺎمزﻣﺎنﻃﻮلدرارزﻳﺎﺑﻲـﺪﻣﺎﻧﻨــﻮاﻣﻠﻲﻋـ 
)53(. ﺖﻧﻴﺴــﺨﺺـﻣﺸﺪ،ـﺑﺎﺷـﻲﻣـﻮيـﻧﺤ
ﻣﻘﺪارﭼﻨﺪﻣﻴﺎﻧﮕﻴﻦازﻛﻪزﻣﺎﻧﻲﺣﺎلدرﻋﻴﻦ 
.ﺑﺎﺷﺪداﺷﺘﻪـﺮلدرﻛﻨﺘـﺐداوﻃﻠـﺎرتوﻣﻬاﻧﮕﻴـﺰهارزﻳـﺎب،دﺳﺘﻮرات
راﺗﻜﺮارﭘﺬﻳﺮياﻋﺘﺒﺎرﺷﻮد،ﻣﻲاﺳﺘﻔﺎدهﮔﻴﺮياﻧﺪازهﺑﺮايرويﺑـﺮﺖاﺳـﻣﻤﻜﻦﻛﻪﻫﺴﺘﻨﺪﻋﻮاﻣﻠﻲﺟﻤﻠﻪازﺣﺮﻛﺖ
اﺳـﺘﻔﺎدهروشﻫﻤـﻴﻦازﺗﺤﻘﻴـﻖاﻳـﻦدرﻛـﻪﺑـﺮدﻣﻲﺑﺎﻻﻳﻜـﻲازاﺳﺖﻣﻤﻜﻦوداﺷﺘﻪﺗﺎﺛﻴﺮ 
RLSAاﻧﺠﺎمﻛﺎرآﻳﻲ
namhciRـﺬﻳﺮيﭘﺗﻜﺮارﻣﻘﺪارازﺑﺤﺚاﻳﻦدرﻣﺎ .ﮔﺮدﻳﺪﺧـﺎرﺟﻲﻣﺎﻳـﻞﻋﻀـﻠﻪﺑـﺮايﺗﻜﺮارﭘﺬﻳﺮيﻛﺎﻫﺶﻋﻠﻞاز

(93)ﻫﻤﻜﺎرانو ﺿﻌﻴﻒﺬﻳﺮيﺗﻜﺮارﭘ05/0<CCIدرآنﻛﻪﻮرـﻣﻨﻈﻪﺑـﻪﻣﻄﺎﻟﻌـﻦاﻳـدرﺎﻧﻮرـﻣﻦاﻳـﻴﻦـﭼﻨﻢﻫـ 
.ﺪﺑﺎﺷـ

را57/0>CCIوﻂﻣﺘﻮﺳــرا57/0ﺎﺗــ05/0ﻴﻦﺑــCCIوﻛـﻪاﺿـﺎﻓﻲﺣﺮﻛـﺎتاﻧﻮاعﺑﺮوزازﻣﻤﺎﻧﻌﺖوﺟﻠﻮﮔﻴﺮي
ﺗﻘﺴﻴﻢﺧﻮبﻃﺮاﺣـﻲﺷـﻮد،ﻣـﻲدﻳﺪهاراديﺣﺮﻛﺎتاﻧﺠﺎمدرًﻋﻤﻮﻣﺎ
زﻳﺎدﺗﻨﻮعﺷﺪ،ﻣﺸﺎﻫﺪهﻣﻄﺎﻟﻌﻪاﻳﻦدرﻛﻪﭼﻪآن .ﮔﺮدﻳﺪ
ﻋﻀـﻠﻪدروﻳـﮋهﺑﻪﺷﻜﻤﻲﻋﻀﻼتﺿﺨﺎﻣﺖدرﺗﻐﻴﻴﺮات
 .ﺑﻮدRLSAﺣﺮﻛﺖدرداوﻃﻠﺒﻴﻦﺑﻴﻦدرﺷﻜﻤﻲﻋﺮﺿﻲ
ﺗﻐﻴﻴـﺮاتﻣﺎﻧﻨـﺪﻋـﻮاﻣﻠﻲﻛـﻪﺗﺌـﻮرياﻳـﻦدﻳﮕﺮﻃﺮﻓﻲاز
ﺑـﻪواردهﻓﺸـﺎرﻣﻴـﺰانﺑـﺪن،رويﺑـﺮﺗﺮاﻧﺴﺪﻳﻮﺳﺮﻣﻜﺎﻧﻲ
ﮔﻴـﺮيﻗـﺮارزاوﻳﻪﺣﺘﻲﻳﺎوﺗﺮاﻧﺴﺪﻳﻮﺳﺮﻧﺎﺣﻴﻪازﭘﻮﺳﺖ
 .اﺳﺖﺷﺪهاﺳﺘﻔﺎدهاﺳﺖ،ﻛﺮده ﺣﺎﺿﺮﻣﻄﺎﻟﻌﻪ
وروزدرونﻮرتﺻـﻪﺑـﻮﻧﻮﮔﺮاﻓﻲـاوﻟﺘﺮاﺳﺬﻳﺮيـﺗﻜﺮارﭘ
ﻛﻤـﺮدردﺑـﻪﻣﺒـﺘﻼﺑﻴﻤﺎراندروﺿﻌﻴﺖدودرراروزﺑﻴﻦ
اﻳـﻦازﺣﺎﺻﻞﻧﺘﺎﻳﺞواﺳﺖدادهﻗﺮارﺑﺮرﺳﻲﻣﻮردﻣﺰﻣﻦ
اﺑـﺰارﻳﻚﻋﻨﻮانﺑﻪﺳﻮﻧﻮﮔﺮاﻓﻲﻛﻪدﻫﺪﻣﻲﻧﺸﺎنﻣﻄﺎﻟﻌﻪ
درﮔﻴـﺮيﺗﺼـﻤﻴﻢﻧﺤـﻮهﺑﺮايﻛﻠﻴﻨﻴﻚدرﺗﻮاﻧﺪﻣﻲﻣﻬﻢ
 .ﮔﻴﺮدﻗﺮاراﺳﺘﻔﺎدهﻣﻮردﺑﻴﻤﺎراندرﻣﺎنوﺿﻌﻴﺖ
ﺑﺮاﺳـﺎسﻛـﻪﻛـﺮدﮔﻴـﺮيﻧﺘﻴﺠـﻪﺗـﻮانﻣـﻲﭘﺎﻳﺎندرﺑﺎﻋـﺚﺗﻮاﻧﻨﺪﻣﻲﻛﻪﻫﺴﺘﻨﺪﻋﻮاﻣﻠﻲﺟﻤﻠﻪازﺗﺮاﻧﺴﺪﻳﻮﺳﺮ
ﺑـﺮايﺳـﻮﻧﻮﮔﺮاﻓﻲﻓـﻮق،ﻣﻄﺎﻟﻌـﻪازآﻣﺪهدﺳﺖﺑﻪﻧﺘﻴﺠﻪﻣـﻮردﺑﺎﻳـﺪﻧﻴـﺰراﺷـﻮﻧﺪ،ﻫـﺎﮔﻴـﺮياﻧﺪازهﻣﻘﺪاردرﺗﻐﻴﻴﺮ
ـﺮدردﻤﻛرﺑﻴﻤﺎراندﺷﻜﻤﻲﻋﻀﻼتﺿﺨﺎﻣﺖﮔﻴﺮياﻧﺪازهـﺨﺎﻣﺖـﺿـﺎﻧﮕﻴﻦﻣﻴــﺮيـﮔﻴـﺪازهـاﻧ 
)83(. دادـﺮارﻗــﻪﺟـﺗﻮ
ﺳـﺎدﮔﻲ،.ﺑﺎﺷـﺪﻣﻨﺎﺳـﺐﺗﻮاﻧـﺪﻣـﻲﻏﻴﺮاﺧﺘﺼﺎﺻـﻲﻣﺰﻣﻦﺗﻨﻬـﺎﻳﻲﺑـﻪﻋﻀـﻼتآنارزﻳﺎﺑﻲازاﺳﺖﻣﻤﻜﻦﻋﻀﻼت
 
.ﺑﺎﺷـﺪﺗـﺮ ﺗﻬـﺎﺟﻤﻲﻏﻴﺮﺑﻴﻤﺎر،ﺑﺮايآناﻧﺠﺎمﺑﻮدنراﺣﺖﺳﺮﻋﺖ،ﺷـﻮاﻫﺪﺣـﺎلﻫـﺮﺑـﻪﻣﻬﻢﻛﻠﻴﻨﻴﻜﻲﻣﻮاردﺑﺮاي

اﺳـﺖاﻳـﻦﺑﻴﺎﻧﮕﺮﺳﻮﻧﻮﮔﺮاﻓﻲﺑﺎﻻيﺗﻜﺮارﭘﺬﻳﺮيوﺑﻮدنﺑـﺮﮔﻴـﺮياﻧـﺪازهﻣﺨﺘﻠـﻒﻫـﺎيروشﺗﺎﺛﻴﺮﺑﺮﻣﺒﻨﻲﻛﻤﻲ
ﮔﻴـﺮياﻧـﺪازهﺟﻬﺖﻣﻨﺎﺳﺐاﺑﺰاريﻋﻨﻮانﺑﻪﺗﻮاﻧﺪﻣﻲﻛﻪـﺎاﻣـ 
.داردـﻮدـوﺟـﻜﻤﻲﺷــﻼتـﻋﻀـﺬﻳﺮيـﺗﻜﺮارﭘروي
ارزﻳﺎﺑﻲﺟﻬﺖﺑﻴﻤﺎرانﺑﺎﻟﻴﻦﺑﺮﺷﻜﻤﻲﻋﻀﻼتﺿﺨﺎﻣﺖﮔﻴﺮياﻧﺪازهﻄﺎﻟﻌﺎتﻣدراﺳﺘﻔﺎدهﻣﻮردﺗﻜﻨﻴﻚﺗﺮﻳﻦﺑﻴﺶ
رود،ﻛـﺎرﺑـﻪدرﻣـﺎﻧﻲﻣـﺪاﺧﻼتاﺛـﺮﺳﻨﺠﺶوﻴﺖوﺿﻌﺑﻄـﻦﻣﻴـﺎﻧﻲﻗﺴﻤﺖدرﻋﻤﻘﻲﻟﺒﻪوﺳﻄﺤﻲﻟﺒﻪﺑﻴﻦﻓﺎﺻﻠﻪ
 .ﮔﺮددﭘﻴﺸﻨﻬﺎد.ـﺖﮔﺮﻓﻗﺮاراﺳﺘﻔﺎدهﻣﻮردﻣﻄﺎﻟﻌﻪاﻳﻦدرﻛﻪاﺳﺖﻋﻀﻼت
 .719-419
 ,H hsatheB ,F inashE ,AM iepdnaB-ineshoM .3
ni niap kcab wol lanoitapuccO .M ruopinahG
 ecnelaverP :srehcaet loohcs hgih dna yramirp
 loisyhP evitalupinaM J .srotcaf detaicossa dna
 .807-207 :)9(73 ;4102 rehT
 naicisyhP .CD nikrehC ,AR oyeD ,GL traH .4
,ycneuqerF ,niap kcab wol rof stisiv eciffo
secnerefeR
 ecnelaverP .KT yentruoC ,SG kcoroS ,K niJ .1
 spuorg lanoitapucco eerht ni niap kcab wol fo
 J .anihC fo cilbupeR s’elpoeP ,iahgnahS ni
 .82-32 :)1(53 ;4002 seR ytefaS
-irehgaB ,M irhkaF ,AM iepdnaB-ineshoM .2
 ,RA nallilahK ,M inavrihS damhA ,M imaseN
 niap kcab lanoitapuccO .M razA-hetseyahS
:)71(51 ;6002 sruN J rB .sesrun nainarI ni
 072 3931اﺳﻔﻨﺪ،221رهﺎﻤﺷ،ﻬﺎرمﭼوﺴﺖﻴﺑرهودانﺎزﻧﺪرﻣﺰﺷﻜﻲﭘﻋﻠﻮمﮕﺎهﺸاﻧدﻣﺠﻠﻪ
     
          
  
                                                                                                             
 
   
   
 
 
  
  
 
   
   
  
  
 
 
 
  
   
 
  
 
 
 
 
 
 
  
 
 
 
 
 
 
 
  
  
  
   
 
 
ﺟداﻮﻲﻣدﺎﺧونارﺎﻜﻤﻫ ﻲﺸﻫوﮋﭘ
clinical evaluation, and treatment patterns 
from a US national survey. Spine 1995; 20(1):
11-19. 
5. Deyo RA, Mirza SK, Martin BI. Back pain
prevalence and visit rates: estimates from US 
national surveys. Spine 2006; 31(23): 2724­
2727. 
6. Mohseni-Bandpei MA, Fakhri M,	 Ahmad-
Shirvani M, Bagheri Nessami M, Khalilian
A, Shayesteh-Azar M, et al. Low back pain 
in 1100 Iranian pregnant women: prevalence 
and risk factors. Spine 2009; 9(10): 795-801. 
7. Mohseni-Bandpei MA, Ahmad-Shirvani M,
Golbabaei N, Behtash H, Shahinfar Z, 
Fernandez-de-las-penas C. Prevalance and 
risk factors associated with low back pain in
iranian surgeons. J Manipulative Physiol Ther 
2011; 34(6): 362-370. 
8. Hodges PW, Richardson CA. Delayed postural
contraction of transversus abdominis in low 
back pain associated with movement of the 
lower limb. J Spinal Disord 1998; 11(1): 46-56. 
9. Mohseni-Bandpei	 MA, Rahmani N, 
Majdoleslam B, Abdollahi I, Ali SS, Ahmad 
A. Reliability of surface electromyography in 
the assessment of paraspinal muscle fatigue: 
An updated systematic review. J Manipulative 
Physiol Ther 2014; 37(7): 510-521. 
10. Hungerford B, Gillard W, Hodges P. Evidence 
of altered lumbopelvic muscle recruitment in
the presence of sacroiliac joint pain. Spine 
2003; 28(14): 1593-600. 
11. Ferreira PH, Ferreira ML, Hodges PW. 
Changes in recruitment of the abdominal
muscles in people with low back pain: 
ultrasound measurement of muscle activity. 
Spine 2004; 29(22): 2560-2566. 
12. Hides JA, Stokes MJ, Saide M, Jull GA, 
Cooper DH. Evidence of lumbar multifidus 
muscle wasting ipsilateral to symptoms in
patients with acute/sub-acute low back pain. 
Spine 1994; 19(2): 165-172. 
13.	 Hodges P, Holm AK, Hansson T, Holm S. 
Rapid atrophy of the lumbar multifidus follows 
experimental disc or nerve root injury. Spine 
2006; 31(25): 2926-2933. 
14.	 Kiesel KB, Uhl T, Underwood  FB, Nitz AJ. 
Rehabilitative ultrasound measurement of 
select trunk muscle activation during induced 
pain. Man Ther 2008; 13(2): 132-138. 
15. Yoshihara K, Shirai Y, Nakayama Y, Uesaka 
S. Histochemical changes in the multifidus
muscle in patients with lumbar intervertebral 
disc herniation. Spine 2001; 26(6): 622-626. 
16.	 Zhao WP, Kawaguchi Y, Matsui H, Kanamori 
M, Kimura T. Histochemistry and 
morphology of the multifidus muscle in 
lumbar disc herniation: comparative study
between diseased and normal sides. Spine 
2000; 25(17): 2191-2199. 
17.	 Mohseni Bandpei MA, Nakhaee M, Mousavi 
MA, Shakourirad A, Safari MR, Vahab Kashani 
R. Application of ultrasound in the assessment
of plantar fascia in patients with plantar 
fasciitis: A systematic review. Ultrasound 
Med Bio 2014; 40(8): 1737-1754. 
18.	 Ghamkhar L, Emami M, Mohseni-Bandpei
MA, Behtash H. Application of rehabilitative 
ultrasound in the assessment of low back 
pain: A literature review. J Bodyw Mov Ther 
2011; 15(4): 465-477. 
19.	 Javanshir Kh, Amiri M, Mohseni Bandpei
MA, Rezasoltani A, Fernandez-de-las-penas 
C. Ultrasonography of cervical muscles: A 
critical review of the literature. J Manipulative 
Physiolo Ther 2010; 33(8):630-637. 
20.	 Hides J, Wilson S, Stanton W, McMahon S, 
Keto H, McMahon K, et al. An MRI 
investigation into the function of the 
transversus abdominis muscle during 
،ﺪﻨﻔﺳا1393 122 ﻪﻠﺠﻣدﻧاﺸﮕهﺎمﻮﻠﻋﻲﻜﺷﺰﭘﻣرﺪﻧزﺎنا	دوهرﺑﺖﺴﻴومرﺎﻬﭼ،ﺷﻤﺎهر271
  
 
                                                                                               
  
 
   
 
 
 
  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
  
  
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
  
   
  
   
  
“drawing-in” of the abdominal wall. Spine 
2006; 31(6): E175-178. 
21. Hides JA, Richardson CA, Jull GA. Magnetic
resonance imaging and ultrasonography of 
the lumbar multifidus muscle: comparison of
two different modalities. Spine 1995; 20(1): 
54-58. 
22. Hodges PW, Pengel LH, Herbert RD, Gandevia 
SC. Measurement of muscle contraction with 
ultrasound imaging. Muscle Nerve 2003;
27(6): 682-692. 
23. McMeeken JM, Beith ID, Newham DJ, 
Milligan P, Critchley DJ. The relationship
between EMG and change in thickness of 
transversus abdominis. Clin Biomech 2004;
19(4): 337-342. 
24. Vasseljen O, Dahl HH, Mork PJ, Torp HG. 
Muscle activity onset in the lumbar 
multifidus muscle recorded simultaneously 
by ultrasound imaging and intramuscular 
electromyography. Clin Biomech 2006; 21(9):
905-913. 
25. Nabavi N, Mosallanezhad Z, Haghighatkhah 
MR, Mohseni Bandpeid MA. Reliability of 
rehabilitative ultrasonography to measure 
transverse abdominis and multifidus muscle 
dimensions. Iran J Radiol 2014; 11(3): e2 1008. 
26. Bunce SM, Moore AP, Hough AD. M-mode 
ultrasound: a reliable measure of transversus 
abdominis thickness? Clin Biomech 2002;
17(4): 315-317. 
27. Hides JA, Miokovic T, Belavý DL, Stanton 
WR, Richardson CA. Ultrasound imaging 
assessment of abdominal muscle function 
during drawing-in of the abdominal wall: an 
intrarater reliability study. J Orthop Sports 
Phys Ther 2007; 37(8): 480-486. 
28. Kidd AW, Magee S, Richardson CA. 
Reliability of real-time ultrasound for the 
assessment of transversus abdominis function. 
J Gravit Physiol 2002; 9(1): P131-132. 
29.	 Javanshir K, Mohseni-Bandpei MA, Soltani
A, Amiri M, Rahgozar M. Ultrasonography
of longus colli muscle: A reliability study on 
healthy subjects and patients with chronic 
neck pain. J Bodyw Mov Ther 2011; 15(1):
50-56. 
30.	 Kiesel KB, Uhl TL, Underwood FB, Rodd 
DW, Nitz AJ. Measurement of lumbar 
multifidus muscle contraction with
rehabilitative ultrasound imaging. Man Ther 
2007; 12(2): 161-166. 
31.	 Hebert JJ, Koppenhaver SL, Parent EC, Fritz
JM. A systematic review of the reliability of
rehabilitative ultrasound imaging for the 
quantitative assessment of the abdominal and 
lumbar trunk muscles. Spine (Phila Pa1976) 
2009; 34(23): E848–E856. 
32.	 Costa LO, Maher CG, Latimer J, Smeets RJ. 
Reproducibility of rehabilitative ultrasound 
imaging for the measurement of abdominal
muscle activity: A systematic review. Phys 
Ther 2009; 89(8): 756-769. 
33.	 Walter SD, Eliasziw M, Donner A. Sample
size and optimal designs for reliability studies. 
Stat Med 1998; 17(1): 101-103. 
34.	 Teyhen DS, Miltenberger CE, Deiters HM, 
Del Toro YM, Pulliam JN, Childs JD, et al. The 
use of ultrasound imaging of the abdominal
drawing-in maneuver in subjects with low 
back pain. J Orthop Sports Phys Ther 2005;
35(6): 346-355. 
35.	 Teyhen DS, Williamson JN, Carlson NH, 
Suttles ST, O'Laughlin SJ, Whittaker JL, et 
al. Ultrasound characteristics of the deep 
abdominal muscles during the active straight
leg raise test. Arch Phys Med Rehabil 2009;
90(5): 761-767. 
36. Rosner BA. Fundementals of Biostatistics. 6th 
ed. Duxbury: Thomson Brooks/Cole; 2006. 
،ﺪﻨﻔﺳا1393 122 ﻪﻠﺠﻣدهﺎﮕﺸﻧامﻮﻠﻋﭘﻲﻜﺷﺰﻣرﺪﻧزﺎنا	دوهرﺑﻴﺖﺴوﭼمرﺎﻬ،ﺷﻤﺎهر 272 
     
          
  
                                                                                                             
 
 
 
 
  
 
  
 
 
  
 
 
 
ﺟداﻮﻲﻣدﺎﺧونارﺎﻜﻤﻫ ﻲﺸﻫوﮋﭘ
37. Norasteh A, Ebrahimi E, Salavati M, Rafiei 
J, Abbasnejad E. Reliability of B-mode
ultrasonography for abdominal muscles in
asymptomatic and patients with acute low 
back pain. J Bodyw Mov Ther 2007; 11(1):
17-20. 
38. Whittaker JL, Teyhen DS, Elliott JM, Cook K, 
Langevin HM, Dahl HH, et al. Rehabilitative 
ultrasound imaging: Understanding the 
technology and its applications. J Orthop 
Sports Phys Ther 2007; 37(8): 434-449. 
39.	 Richman J, Mackrides L, Prince B. Research 
methodology and applied statistics, part 3:
measurement procedures in research. 
Physiother Can 1980; 32(4): 253-257.
،ﺪﻨﻔﺳا1393 122 ﻪﻠﺠﻣدﻧاﺸﮕهﺎمﻮﻠﻋﻲﻜﺷﺰﭘﻣرﺪﻧزﺎنا	دوهرﺑﺖﺴﻴومرﺎﻬﭼ،ﺷﻤﺎهر273
